Studies on the mechanism of natural killer cytotoxicity. III. Activation of NK cells by interferon augments the lytic activity of released natural killer cytotoxic factors (NKCF).
The mechanism by which interferon (IFN) pretreatment of effector cells augments natural killer (NK) cell-mediated cytotoxicity (CMC) was examined by determining whether IFN has any effect on the production of natural killer cytotoxic factors (NKCF). NKCF are released into the supernatant of co-cultures of murine spleen cells and YAC-1 stimulator cells, and their lytic activity is measured against YAC-1 target cells. It was demonstrated that pretreatment of effector cells with murine fibroblast IFN or polyinosinic-polycytidylic acid (pIC) resulted in the release of NKCF with augmented lytic activity. Evidence indicated that the IFN-induced augmentation of NKCF activity required protein synthesis during the IFN pretreatment period, because concurrent pretreatment with both IFN and cycloheximide abrogated the IFN effect. Protein synthesis, however, is not required for the production of base levels of NKCF because emetine pretreatment of normal spleen cells did not result in a decrease in NKCF production. Furthermore, substantial levels of NKCF activity could be detected in freeze-thaw lysates of freshly isolated spleen cells. Cell populations enriched for NK effector cells, such as nylon wool-nonadherent nude mouse spleen cells, produced lysates with high levels of NKCF activity, whereas lysates of CBA thymocytes were devoid of NKCF activity. Pretreatment of spleen cells with either IFN or pIC resulted in an augmentation of the NKCF activity present in their cell lysates. Taken altogether, these findings suggest that freshly isolated NK cells contain preformed pools of NKCF. Pretreatment of these cells with IFN causes de novo synthesis of additional NKCF and/or activation of preexisting NKCF. According to our model for the mechanism of NK CMC, target cell lysis is ultimately the result of transfer of NKCF from the effector cell to the target cell. The evidence presented here suggests that the IFN-induced augmentation of NK activity could be accounted for by an increase in the synthesis, activation, and/or release of NKCF.